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ABSTRACT: The latest worke on the scattering of fast electrons by hydrogen
confirm the conclusions of the meson theory concerning the ex-
tensive distribution of the electric charge in the nucleon. This
charge distribution is due to a "cloud" of charged mesons round
a ocentral nucleus. Under the influence of an exterior field the
distribution of electric charge in the nucleon will change.
Above all, a polarization of the homologously charged meson
oloud and of the nucleus in the nuoleon can be expected and the
neutror will jthen probably receive an induced electric dipole
moment p = ok, a fact which becomes apparent by an abnormal
behavicr of the differential cross section of the scattering of
neutrons by heavy nuclei into small angles. If it is assumed
in first rough approximation that the meson field of a neutron
in an exterior electric field £ = kV/z (with¥ = 1) can be
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desoribed by the statistical equation:

&
FV 2 4 (6/013)2 5222 ] % - (mc/ﬁ)2¢ = (4n/c)gd(Tr ), it applies
for the induced electric dipole moment that

2 2
-> 2 -
p= - —E—FE |2 exp(-2mer/h) e x + O(Ez).
12 2 2
c r
Therefrom it further results that

a(h c/gz) - (e'F/hcz)zn/Bm = 2,1.10-41.

In consequence of electric polarization the neutron is sub-
jected to an additional scattering of the COULOMB field of the
nucleus. Polarization scattering attains its maximum if the
collision parameter is restricted by the condition R 4 a.

Here R = 1,5.10-13 A1/3 denotes the radius of the nucleus and

8 = 0,53.10-8Z1/3 the radius of the electron cloud. For the
energy of the interaction between neutron and nucleus it is in
this case true that

H(g) = U(?)-&Au(iz/2r3)(?\e/mc)2 o [ 4 VJ - az2e? 1/r4.

The first term denotes the pure nuclear forces and the second
Card 2/3
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term describes the interaction between the magnetic moment o
of the neutron and the COULOMB field of the nucleus
(SCHWINGER'S scattering). Polarization scattering is evaluated
here by means of BORN'S approximation and the here found ex-
pression for the differential cross section of the elastic
bundles of a bundle of non-polarized neutrons on a nucleus
is given. The results found by means of this formula are de-
monstrated in a diagram and in a table. Polarization scattering
occurs like SCHWINGER'S scattering on the ooccasion of scattering
into smali angles. The measurements are carried out with the
best success within an angular range of © 3% up to 10°
where nuclear scattering still depends only te a small extent
on the angle. Polarization scattering, on the oocasion of
scattering of neutrons of low energy, makes a considerable dis-
tribution to o(0) and declines relatively slowly with in-
creasing ©.
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The following work demonstrates the proposition that one can const-
ruct a unitary and macroscopic causal expression for the S-matrix
without the introduction of additional series with unclear phy-
sical meaning and with vague convergance. For this purpose one
writes the S-matrix in the following form:

S'g&g—i)n/n !))I‘:P* { Hlﬂl' ..... Hn}dq (X]_Xa oooooo oXn) °

Hi=H(Xi)’-ief?‘(x1)A(Xa)‘f(xa)§=1Fi(X1Xaxa)5(xi-x)d4(X1XaXa)

If one applies the expression
B, =ad o7 (g Yy (% )f () (esq ) +@a(p; @)+ Qa(p.p-)} a*(pak).
Pplxy)" ‘f’”(p)fipxi; qu(xi)"f’(q)eiqxi; A (x )=A k) e 1
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for Operator H, (whereb‘rcp (p). C{’(q) Alk). @i implies the Fouri-
er-Components of the operators q>(x) qP(x) A(x) and of the Form.

factor F,), then one can calculate the matrn elements according
to the sime rules as in the theory of local interaction. An expres-
sion for tne matrix element of self-energy of field A is explici-
thy stated., In the space-time domain a ‘(x 3 )a-ca(taui

P
:EQB (whereby the constant;Ldetermines the charactprlstlc di-
m33510n in the theory) the above mentioned operator P does not dif-
ferentiate itself from time ordering operator P because one can de-
fine the operator within these domains in relativistic invariant
ways. But within the scope of the microscopic o <;R is the dafini--
ij~
tion of operator P in relativistic inveriant ways to be generali-
zed. This generalization is vastly arbitrary, a suitable term for
the Matrixelement of selfenergy is offered and given a short dis-
cussion, The above mentioned S-matrix suffices in the area of ma-
croscopic space-time for the conditions of causzlity. One dan dem-
onstrate the unitary in the same manner as for an S-matrix with-
out formfactor. (Without illustration).
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ABSTRACT The present paper oxamines various problems of the
theory of extended particles on the basis of the example
of the classical (non~quantized) theory of the dynamically
rot de ormed extended particles which are in interaction
The theory has no HAMILPONIAN~ like structure, but may be
formulated by the LAGRANGE variables fk,ik,AéL,Af* and

also by the HANILTONIAN variables
iksiks[i[w; Tk .

1, The LAGRANGIANS and the HAMILTONIAN Variables. The

present paper inteads to investigate also the possible
covariant formulations. The following equations of motlon
of the particles and the field are easily obtained from
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a variation principles:

+00 B 4
mydu, /0S5, - v PP (x)e(x - x,)d7 x =0
ia i i, i
-00
2 . — +00
b Adl(x)/édeéx M+ 2'1 ei g G(x - xi) u;, 48y = O«
=00

In the non-local theory. the expression in 05 = Von(t)dat=0
under the intecral sign may be represented in two essenti-
ally different forms. Also an analogous expression is given
for a "HAMILTCHIAN".

2. The many-time formulation of the equations of motion:
The theory within the framework of the many-time formalism
of DIR4ACAFOCK-PODOL'SKIY may be generalized relativistical-
ly. For this purpose the HAMTILTONIAK system of equations
known from local theory is generalized. The equations are
written down here explicitly.
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3. The Impossibility of transition to equatione for
only one time is proved in short.
s 4. In conclusion the conditions of the compatibility of
N : many-time equations are dealt with in short. If only one
of the equations of motion contains a non-vanishing from

functior, this inavoidably leads to an incompatible system
of equations.

(No Illustrations)
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LARASHENKCV, V., S., DELYAKOV, V, A,, BUEELEV, E. G., MALISEV, V. I., TOLSTCV, I, D,
TERN GYX, end WHAG STOU FZIG.
"lultiple Production of Particles in Collisions hotwsen © GeV Frotons
end iucleens,” Iucleer Physlcs, vol. Q, no. 1, llov.1952, (io Holland Publ. Ca.)

Joint Inst. Nucleer Research Lsb Thexretical Physics and Hyeh Energy Leb, Dubna.

Abstract; OSome theoretical calculations pertaining to mmltiple production of

perticles in nucleon-nucleon collislons at 7-10 GeV were nresented in ref. 1. Some
prefiminary experimental results obtained by irrediating phokohephic emulsions with
proton beam from the e synchrocyclotron of the Joint Inst Lucleer Research were given
in ref 2. In the preseht paper we compere the theoretical results of ref. 1 with

the results of some new experiments. 372 sters, of which 50 were clessified a&s proton
nucleon colliesions, were pecorded in NIKFI-R photographic emulsions along the tracks of
G GeV protons accelerated in the JINR proton synchrocyclotron. The meen number of
cherged particles creasted in these collsions was 3.6 0.5, The anguler distribution
of fest particles sresied—in-these—scollisiocns is obteined. As a vhobé the experimentelf
results agree wlth the statistical theory of multiple particle production within the
limits of the experimental errors. Some discrepancy is evident in the srall engle
renge and may be due to the contribution of non-centrel impacts end to asymmetry of

the anguler distribdution in the c.m.s.
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Ref Zhur - Fizika, No 7, 1959, 14836

: DBarashenkov, ViS:, Maltsev, V.M.

Joint Institute for Nucleaf Research

Multiple Production of Unstable Particles in Pion-lucleon
Collisions

Acta phys. polon., 1958, 17, No 2-3, 177-182

The Fermi statistical theory leads too large & number of
produced stwange particles. A model is proposed in which
the relative fraction of the produced pions, nucleons,
strange particles, and anti-particles is in better agree-
ment with experiment. It.is proposed that the statistical
equilibrium for K mesons is established in a three dimen-
sional volume with a radius ry = fifmgc, and for other por-
ticles in a three dimensional volume with a radius
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abs Jour ¢ Ref Zhur FPlazika, 1o 1, 1000, 395

USSR : Barashienkov, V.5., HMaltsev, V.M.
e

Inst : Joint Institute for Fueleor Rescarch

Title ;0 the Magmitude of Strange Particle Produetic: Cross
Soction in Mueclomn=Nueles: ¢ llicins ot Cowle oa
Eneryy

Orig Pub :acta phys. pold 1598, 17, H- &, 397-koe

Abstract 1 Using statistienl thesry cethods the autlors have cal-

culated the znerntun spectra and the probability o8
prsductize of pinus, tniwcloons, and strange particles
in NN collicions at E = 3 bev. The theoretlenl cross
section »f production -f K :zesons 1s approxinately
three times greoater thon the experimental value
(Referat Zhur Fizika, 1958; Wo 7, 15C13). It is

- 22 -
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'-f; LUTHORS: Blokhintsev, D. I., Buarashenkov, V. S., 307/56-55-1-59/59
G1ish'n, V. G, -
TITLE: The Diffraction Scattering of Fast Particles (Diffrak sionncye
rasseyaniye bystrykh chastits)
PERIODICAL: Zhurnal eksperimentul'noy 1 teoreticheskoy fiziki, 1954,
Vol. 39, Nr #&%: pp. 311 - 312 (USSR)
= AEBSTRACT: The structure of elementary particles may be studied by

investigation of the elastic scattering of any radiation

by these particles. Hitherto only the investigations carried

out by the Hofstadter (Khofshtadter) group concerning

the scatterinz of electrons on nuclei and nucleons are

known, they permit the determination of the form factor

of the electric charge and of the magnetic moment. But

also the analysis of the elastical scattering of other

particle types makes it possible to obtain important in-

formation concerning the structure of the nucleons and

nuclei. This paper investigates, as an exanple, the scaittering

of negative pions on nucleons. For the saxe of simplicity.
card 1/3 the dependence of the interaction on the spins and the
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The Diffraction Scattering of Fast Particles S0V/56-35-1-59/59

“charge exchange" are neglected. Moreover, it 1s assumed
that the real part ef these phasesis equal to zero:
Req11 = 0, The exact solution of this problem will be
published later. A disgram demonstrates the values of
Imtz1 for the soattering of negative 1,3 BeV pions., For

high energies the quasiclassical approximation may be used
with a high degree of approximation. The numerical values
of the oross section which were calculated according

to the quasiclagsical theory agree rather well with the
results of previous papers and this is one of the arguments
in favor of the applicability of the quasiclassical
approximation., For the average square '"pion radius" of

a nucleon the value (0,82 + 0,06).10~12 cm was found; it
corresponds (within the limits of experimental errors)

to its value for E = 5 BeV. The example investigated in
this paper is a special case of the so=called inverse
problem of the scattering theory: from the given scattered
wave the interaction potential is to be determined. The
authors thank K. Danilov for his help in numerical com-
putations. There are 2 figures and 6 references, 2 of
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21(1) » PEASE T BOOK EXPLOITATION S0V/2h1k

Barashenkov, V. S., and Huang, Nien-ning

Secheniye vzaimodeysiviya muklonov pri energii 9 Bev (Interaction Cross Section
of 9-Bev Nucleons) Dubna, 1959, 5 p. XEROX COFY,No. of coples printed not

given,

Sponsoring Agency: Ob"yedinennyy institut yadernvvh issledovaniy. ILaboratoriye
teoreticheskoy fizlki,

No contributors mentioned,
PURPOSE: This paper 1s intended for nueclear physiecists.

COVERAGE: The interaction eross sections d..of C, N, 0, Br and Ag vere computed
at E = 9 Bev and found to be 240, 260, 290, 900 and 1070 tH respectively,
Cross sections ¢, and . for hydrogen are treated in references 1, 6 and 9,
Dsta from previous works irdicated that: 1) the total effective interaction
cross section (N ) at E= 9 Bevise=> 40 %» (ref, 1); 2) the theoretical
value of the mean path of e proton in photographic emmilsion Ilford G-5 at
E = 5.7 Bev (reference 2) agraes with the experimgmtal value L = 37,6 cm

(computed according to optical models), 1if the distribution of mucleon
S ;

prmadie
SR
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Tnteraction Cross Section of 9-Bev Nucleons (Cont.) SOV, 241k

density in ymeclel 1is taken from experiments wlth fast neutron scebtering
by muclel (reference 3) and when the theoretical value for the interaction
crosg section of an ineident micleon and & mucleosn in the mueleus 1s chosen
as 6 = 32 t5, wnich also agrees with the experimental value ¥ = 31.3
+1.5 £ et E = 6,15 Bev (reference 4); 5) similes coxpubations based on
opticay models show en accuracy within e few pereant of & = g - where &
1s the intersction eross section of free mucleons - 1f the dtstrituation
of neutron density in nulei is taken from experimants with fast neutron
seattering Ty these miclei at EZ 1 Bev (raference 6), The predication of
similer conclusions at B =9 Bev is made by the =mrthors, ¥igure 1 shows &
curve of the computed velues of the meen fraz path L = L (6 ) of a 9-Bev
proton in photographic emlsion WIKFI-R at S - & . Teis ourve differs
by only a few percent from an analogous curve % = L ! & Y, carputed for
the cese where @ = 30 tb, The theoretical value [jle:n;,t'ih] ot the path equals
the experimental value, L = 37.1 ¥ 1.0 cu (ref 1), 17 (§ =6 = 30: k5 .5/
A Tougher experimental value L = 34,7 % 1.5 cm, given 1n reference 8 and _
figure 1, results 1n a protep-micleon cross-section value of © =G 33'_§ tb.
The velues obtained for @ sre near the total proton-proton interactlon
eross section at E = 6.15 Bev (reference ), ‘The number of component atoms
( J .10"2 er cm’ ) in photographic emilsions Tlford G-5 and NIKFI-R was
Ny =337 2.93;}( = 1,%, 1.39;); = 0,29, 0.3T;. ) = 1.02, 1.02; aner:_
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Tnteraction Cross Section of 9-Bev Nucleons (cont.) sov/2h1k

1,02, 1,02 respectively. Results of this investigation together with those
of reference 9 show that the optical method may be successfully used to
deseribe interactions of elementary perticles at E = 1 Bev, At E:§> 1 Bev,
nucleon-nucleus interaction cross sections proved sensitive to the form of
diffusivity of the nuclear boundary. In this respect, interactions with a
collision parsmeter of the order of & nuclear redius make a major contribution
and offer new possibilities for the experimental study of a diffusion

nueleus, The authors thank P, Markov, K. Tolstov, E, Tsyganov, M, Shafrenova,
and N, Bogachev, There are g references: UL Soviet and 5 English,
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TITLE: Optical analysis of fast nucleon and plon interation wiih nucleon®

and nucleil

PERTODICAL: Referativiyy zhurnal, Fizika, no. 12, 1961, 118, apstract 1 2BAH29
(Vv sb wprobl, sovrem. teorii elementarn. chastits”, no. o Uzheorod

1950, 142-118)

TEXT: Interaction of fast particles with nucleons and nuclel 1g charactel-

ized Dy the absorption coefficient K (r; T k(T)g(r) and the refractive index

N(r; = n(T)g(r), where e(r) is the gensity of the nuclear pmaterial at

distance T {from the center of the nucleon or nucleus, and T 1is the xinetic

energy of the particle. The values of these coefficients are determined cy ///
means of comparison with experimental interaction cross section—data. For .
v boBev, n(T) k(M) . Wwith increasing energy n(T) —» 0 and x(T)—> const;

jnteraction ijn this case has 0 typica\ diffraction character. The distribntion

of nuclearl material 9(r) in nucleons and in nuclel. aped the e cquare radiad
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“arashenkov, V. S., Belyakov, V. A., SOvV/89-7-4-12/28

™

T SHU=TeN  CIEEs1lev, V. V., Dolkhazhav, N., Kirillova, L. .,
Lebedev, R. ., Mal'tsev, V. M.. isarkov, P. K., Tolstov, K. D.,
Tsyganov, B. l., Shafranova, . G., Yac Chting-hsieh

Phe Interaction of Fast Mucleons with Wuclei of the Photo-
ernulsion NIKFI-R

‘tomaya energiya, 1959, Vol T, Fr 4, pp 376-3T7 (USSR)

The present paper deals with the interaction between @ Bev-
protons, which were accelerated in the beam of the syuchro-
hzsctron of the Ob"yedinennyy institut yadernykh jesledovaenly
Joint Institute of Nuclear Reseerch), and the nuclei of a
photoemulsicn of the NIKFI-R type. The results of these
measurements are shown by a table. On the basis of the data
thus found it is possible to draw several conclusgions as to
the mechanism of the interaction between a fast prcion and 2
nucleus, If the primary nucleon-nucleus collision is an
interaction beiween nucleon and channel, the velocity of the
center of mass in an interaction of silver and bromine with
the channel will be considerably less than in an interaction
with light nuclei. Therefore, also the number of s-particles
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Photoemulsion NIKFI-R

must be considerably greater., In the experiment, the numbers

of s-particles for light and heavy muclei are, however, nearly
the same. This is explainable on the basis of tha cascade
mechanism of interaction, in which the energy of the s-parficies
decreases rapidly in cascade collisions. The multiplicity of

the particles produced decreases simultaneously. In the case

of the greater number of g-particles, nucleons are concerned,
which may be explained by the cascade mechanism of nucleon -
nucleus interaction. Also the agreement between the transversal
monmentum pg*p for g-protons originating from interactions with

light and heavy nucleil points in the direction of the inter-
action cascade mechanism. Besides, a search was made far
strange particles by employing the method of investigating
according to areas. The cross section of the production of
kt-particles with an energy of E & 140 lMev in a medium-
weight nucleus of the photoemulsion amounts to

(5 % 2)10-27 cm2. Besides, the emount of the production cross
section, the wide angular distribution of the k-mesons, as

Card 2/3 well as other facts indicate that a noticeable fraction of
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slow strange particles is produced in an intranuclear casas
process. Furthermore, the nedium-weight enersy losses of
Tast nucleon are evaluunted in the case of a oingle nucleox
nucleon callision. A YBev-proton gives up an average ol
(5.1 % 0,8) Bev to a medium-weight nucleus of the photoemulsion,
which amounts to (60 t 10) % of its initial energy. 4.05 Bev
are used for the production of piong, and 1,05 Bev are fruns.
ferred to the nucleons of the nucleus. As a preton in an medium-
welght nucleus undergoes approximately 2 ccilisions, the prot on,
in one single nucleon-nucleca celliision, loses AE ~ 35 % 10 %
of its initial energy. By means of octher msasurements of the
plen energy spectrum carried ouh 1ndenenden+'" qf the present
paper in a nucleon-nucleus collision AE - 20 % 10 %5 is obtained.
The statistical theory of multiple produc,xo“ furnishes
E = {40 - 50) %. The authors thuak G. Bezncgikh, V. Voksim,
Z. Kuznetsova ,»nd i, Metkiea for :heir hel p in the measurements,
and L. Popove for nis assistonce in analysing measuring results.
There are 1 table and 1 reference

APPROVED FOR

RELEASE: 06/06/2000 CIA-RDP86-00513R000103520019-0"



"APPROVED FOR RELEASE: 06/06/2000

CIA-RDP86-00513R000103520019-0

.BAR§§§QNKOV, V. s,

V. 5. Barashenkov and B. M. Barbashov

1 o . s . P ~
The Electrical Polarizability of the Meson Cloud in

The Zlect L _ the Nucleon"
Nuclear Physics, 9, No. 3, Jan. 1959, L2g-h2l (

North Holland Publishing Co., Ansterdan)

- I o\ e
Joint Institute of lLiuclear Research, Laboratory of Theoretical FPhysics, Dubna, USSR
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iiarashenkov, V. 5., Huang Nien'-ning S0V/56=50=2=26/T1

The llonuniqueness of the Phase Analysis of Proton-iroton
Collisions (Weouno"nachnoo*' fazovogo analiza proton-protonnykh
stolknoveniy)

FELICOICAL: Ahurnal cksperimental'noy i teoreticheskoy fiz ziki,
1959, Vol 36, u» 2, pp 652-854 (USSR)

ALUTRACT: In & number of papers the analysis of high cnersy nucleone-
nucleon scattering experiments were carried out on the basis
of the phenomenological optical model (Refs 1-%), and in

’

references 1, 2, and 4 it was further assured thot

ue'ql <zInm n holds for the real part of the compl.x phasc Ny

Also the authors of this paper proceed from this medel and
develop a method for phase ghift analysis of pp=-collisions at
energies of E =10 Bev on the further assumption that in the
case of a spatial distribution of the absorption coe?zlclent
K = K(E,r) it holds for the refraction coeofficient N(V r) =
1+ X (u,r)'“41 and that for nucleon-nucleus interaction

ard 1/2
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H(ksr) = k(8) ?(10 and NO(E;T) = n(E) ?(r), vhere o(r) denotes

the density of nuclear motter. For B ~1Bev it was found that
the refraction- and absorption coofficien®s are of the gonme
order of magnitude. Mhe cross sections calculated by the
authors agree within the error limits with exprrimentally P
obtained values. Thus, at E = 10 Bev, 6%, = 0.107"en®

is found for the total scattering cross section, and

crin = 25.0.10-27cm2 is found for the inelastic scatiering cross

section, which is in agreement with the values determined at
Dubna (Ref 7). For other energies the authors obtained the same
result as Grishin, Saitov and Chuvilo (fef 3). Further results
for 1.5=E<=10.0 Bev are contained in tables 1 and 2. In
conclusion, the authors thank 7. I. Blokhintsev for discussions,
and I.V. Chuvilo for discussions and critical remarks. There

are 1 figure, 2 tables, and 7 references, 4 of which are Soviet.

Ob"vedinennyy institut yadernykh issledovaniy
( United Institute for suclear Research)

September 1, 1958
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S0V/56-36-3-50/T1

Barnshenkov, V. S., lal'tsev, V. L.

The Production of Strange Particles in (pp)-Collisions at
Bnergies of 3 Bev (Rozhdeniye strannykh chastits v (pp)-stol-
knoveniyakh pri energii 3 BeV)

Zhurnal eksperimental '‘noy 1 teorcticheskoy fiziki, 1U52,
Vol 26, Mr 3, pp 933 - 934 (USSR)

In a number of earlier papers the authors developed a statisti-
cal theory of the multiple production of strange particles.

For (ﬂN)-collisions satisfactory agreement with the experi-
ment is found if the encrgies of colliding particles are high.
Nowadays experiuental verification of theoretical computations
of (pp)-collisions is also possible. For the inelastic (pp)-
collision cross section at 3 Bev 26 mb is assumed, which,
according to references 1-3, results in a calculated pro-
duction cross section for Kt-particles o¥= 1.0 mb for V=V

and ¢*¥=0.05 mb for V=V3. The calculated production cross

section for all strange particles is o_,= 1.5 mb (V= Vz)
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The Production of Strange Farticles in (pp)-Collisions 50V/56-36-3-50,71
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and 0.07 mb (V:V,’). Experimentally, Baumel et =1. (Ref 7)
obtained the following for the KT-production cross section
(momentum:1.9 msy m = 140 lev, § = 180%m c.m.s., (pp)-
collision at 3 Bev): Oaxp™ (4.5+ 0.9).10-34cm2/steradian/Xev,
(c*= 0.2 mb). On the assumption of an isotropic angular
distribution in the c.m.s. the present paper obtains a sinmi-
lar value for all momenta for V=V2 ot= 0.33 mb and for

V=V3. This value, however, deviates by several orders of

magnitude from the value salculated for V=V3 only on the

basis of statistical weights and without ueing ¢

momerntun distribution. There are 9 references,

which are Soviet,

Ob"yedinennyy institut yadernykh issledovaniy (Joint Institute
for Nuclear Research)

October 27, 1958
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I A Sy
S0V/5%5-3%-4-52/75
o

darashenkov, V. S Hoane Wienoning

Interaction Cross Section of 9 Bev Nucleons (secherzye
vzeimodeystviya nuklonov prz energii 9 BeV)

Zhurnal eksperimental'noy i teoreticheskoy fiziki. 1953, Vol 26,
NT 4, pp 1319-1321 (USSR)

N, P. Bogachev et al. (Ref ') obtained a value of ¥ = 40 mb fov
the total (NN)-interaction cross section at E = 9 Bev. By using
the experimenial data of the pro*on range -a photoenuls 2ne LT
1s, however, possible %o obtain puch more ascurase values, AR
investigation of the mean ranges of profons in photcemulercn
Ilford 6-5 at E = 5.7 Bev gives an L- value that agrees weil wi'h
that dete*m'ned {by means of an ~ptical mﬂdel) thecratically

= 37 6 :m) This resulds in & 2232 mb, whith alsc agrs:s wall
n~th ihe expsrimental value & = {2 =T 1.5 ph &7 E = 6 -
For investigations a%t Z = 9 Bew in NI}F; R amulsrons [w.on

—

5= 6) a flgu‘e sheows rha course of the fvnciion LisY I

3]

.

= G = (30 .0, 5) mb, the theoretical L-value s equa’ %o whe e

perzmental value: L = (37 + T 1.0} :x To a rougnss eYPETT WEnTLL
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Interaction Crosc Section of 9 Bev Nucleons SOV/56- 3564656/
value L = 734.7 7 1.5) om {Ref 8) thavs carrespond
. LN
section of = o= (33 ) mh Cslovlatron of the
v
¢, N, 0, Br. and Ag at E = 9 Bev f*¥e° J40, 260,
070 mb, vespectively These zosul<s sheow thas =hs onio-n
can be used with success for +the pu pose of describing
teraction of elamentary part--lee at E 7" Ba+s The autl
conclusion thank P. NarkﬁV, K TFolstcy, and B Tevganow 4
cussiong ard N Begachew fov his walvarle rerasks
P frgure and 9 :efeA:n_..; Tfowbiolh oarve Sovo~

.

C

ASSOCIATION: Ob"yedinennyy wnsuitut yedernykh zssledovaniy {Unioag
for Nuclear Rescarch)

SUBMITTED: Januvary 3, 1959
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Blokhintsev, D. I., Barashenkov, V. 5., S0V/56-36-5~73/76
Barbashov, 3. M. -

The Electromagnetic Structure of the Proton and

of the Neutron (Elektromagnitnaya struktura protons
i neytrona)

Zhurnal eksperimentaltnoy i teoreticheskoy fiziki. 1959,
Vol 36, Nr %, pp 1611-1612 (USSR)

The experimental results of the distribution of charge
and magnetic moment in the nucleon are known to be in
sharp contradiction to meson-theoretical celculations.
The authors of the present "Letter to the Editor! are,
however, of the opinion that the difficulties are mainly
due to an inaccurate interpretation of the fact that the
usual interpretation of Hofstadter's axperiments is
actually neither unique nor accurate, but cnly possible,
The discrepancy said to exist beiween the distribution

. . . p ur g, 2
law of meson charge density according 1o Yukawe {~¢ /r )

and the experimental one (A,e"ﬂr) is of no real importance
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because the ranges of applicability of these expressions
are quite different. Proceeding from the expressions
found by Salzman (Ref 1) for the tctal charge density
9(:‘) = Qi) + S’k(r) end from the magnetic moment of the mescn
cloud m(r) = mn(r) + o (r) (one-piorn state), the cutoff

nethod is briefly 1n\'egtlguuud, and for the e‘ectnc

. . . 2
radius of the pion cloud <re = 019 fl/f c) , end for the

maghetic radius <r >_ O. 4Ogh/PTc) is obtained; for the
charge of the pion clead Q._= 0.76 e and for the umsagnetic
moment mp = 1.25 ek/.?Mc is obtained. The distribution of
charge and magnetic rnon.en\. ir the core amounts to ,
?k(r) = (\,\_k/‘*vaB) -r/a and mk(r) = (mk/b‘ii'as)e"r" o
Q}c derotes the charge of the core; and m, - its magnetic

moment., It is krnown from experiments that for the neuiron
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s/ 2 . s
<\re >%]¢» 0 3 the ancmalous magnetic moment of tho nucleon

3,1585eﬁ/2Mc.

g = (1 +T3)/2 - Qp - Thus <r§>p = \'rg Y =<r:l et
= (O,'Tf)2 is obtained, which agrees well with the experiment
A Tigure shows the charge distribution d{r) for proten and
neutron and their cores. The statement nade by the autiors
showsthat the result obtained by Hofstadter mey be
considered to agree very satisfactorily with the oz is

of the meson theory. There are 1 figure and 4 references.

wos experimentally determined as being m, = ¥
It

ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy (Joint
Institute of Huclear itesearch)

SUBKITTED: March 5, 1¢59
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AUTHORS; Barashenkov. V.,.Ses MNal'tsev V, ¥, Sov/56 37-2 58/62

TITLE: On the Resonanée Interaction of n Mesons

PERIODICAL: Zhurnal eksperimental'noy : teoreticheskoy fiziki. 1239,
Vol 37, Nr 3(9), pp 884 686 (USSR)

ABSTRACT: For the explanation of the (n p) cross section maximum near
E = 1 Bev a number of authors developed the hypothesis of
pion-resonance interaction. It also serves the purpose of ex-
plaining the great multiplicity in the case of the nucleon -
antinucleon annihilation of pions and the inelsstic (np)
scattering at E21 Bev. The authors of the present "Letter to
the Editor" show, however, tha* the agsumption of a (nn) re-
sonance interaction in all these cases (Rafs t-8) 1s not
stringent, because the experimental results may also be ex-
plained in a different manner. In this conrezi-n the authors
investigate the conclusions to be drawn from the assumnpiion of
a (nn) resonance interachtion for the inelasgtic interaction of
particles at E»1 Bev, when many pions are produced. As a con
crete example the inelastic (n' p) collision at B = 5 Ber s
investigated. Without assuming {nn) resonance interachtion
case has already been dealt with in reference 9. On the basi
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of the results obtained there it is found that the
holds:

fcliowing

Theoretical variant Number of prongs of the s%ar

2 4 6
Q.12 0.99 + 0,16 2

No (nn)interaction 0.98 4
With (nn)interaction 1221 4+ 0,15  0.83 + 0.13 .49 + 0.28

I+

(Dyson; §=0,T=0) - B
With (nn)interaction 1238 £ 017 0.7% 4 0.1 0.64 - 0.36
(Takeda; $=0,T=1)

As shown by the above compiled data. the “hesrenical results,
without taking account of & (nn)interacﬁlon, are weli able to
represent the experimental results. Consideration of the latter
(especially in the Takeda variant) only makes them worse. Ac
cording to the theory without (nn)interaction the fraction of
strange particles produced in inelastic (n''p) scllisions amounts
to 8.6% (5.5% Kt and 0.3% K'). According %o Dyson this fraction
amounts to 6.4, and according to Takeda only

~ . .
“0 5.7%. Experi-
mentally, however, among 110 inelastic stars

Card 2/3 enly 4 cases of a
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production of strange particles were found (1.e. 3.655). As
cording to reference 10, however. it appears to be very probge
ble that among the remaining 106 stars there were also sush in
which, though those strange particles were produced. they were
not disintegrated within the chamber and were therefore not.
recorded. There are 1 table and 11 references 2 of which are
Soviet,

ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy (Joint Instituts
of Nuclear Research)

SUBMITTED: May 20, 1959
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Blokhintsev, D. I., Bg{ashenkov, Ve ., SOV/53-68-3-5/11
Barbashov, B. M. o

The Structure of Nucleons (Struktura nulklonov)
Uspekhi fizicheskikh nauk, 1959, Vol €8, Wr 3, pp 417-447 {USSR)

In chapter 1 (introduction) the authors discuss Yukawa's Theory of
nucleon interaction by means of a2 meson field as well as the
physical model of a nucleon represented by figure 1 with core,
pion; and K-meson shell; the core dimension is given as amounting

to A«&/MC = 2‘,%10'-14 cm. In the following chapter 2 the methods
of investigating particle structure are dealt with. Besides the
recoil effect the inelastic interaction nrocesves are discussed
in detail. Table 1 shows the stetistical errory of cross section
neasurenents of inelastic collisions of » mé n with Pe-nuclei
at hizh energies for four energy iatorvais. The Torwy " and
"black" domains in the nucleon ave dealt with {ig 2). vous
other methods are mentioned znd a tuble shows the wave lengths
of various rays. In chapter 3 the electromngnetic structure of
the nucleon is theoretically dealt with, and the theory developed
by Chew and Low is especially talken into ac-ount. Table 3
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represents the distribution of the electric charge in the pion
cloud of the nucleon, The most immortant experimental results

are given separately for proton ::d neutron. Chaptar 4 is

ontitled "Critical Remarks aud an Analysis of the xperinenta
Carried out-by iHofstadter"; in She individual parts the limits

of electrodynamics, the part played by inelastic processes; ung
the analysis of the scattering of electrons on protons uand
neutrons is discussed. Figure 6 shows the electronasnetic ctrachwre
of protons and neutrons in forn of diagrans, The curves

dp(r) and dn(r) were taken from papers by Zofstadter, Chapter 5

deals with some structural effects ~f uncleons. Two problenman
comected with the electromagnetic siructare of nucleons are
discussed: the electric polarizability of the electron cloud in

the nucleon according to Chew; the factor a of §'= aﬁ is given

as amounting to 4-‘10—43 em? £ A & ‘1,4-10*42 cm’, which is lower
then the value given by Yu. 4., Alekszndrov. In the second part
of this chepter the electromagnetic mass of the nucleons and
the stability of protons (according to reference 59) are
investigated. Chapter 6 deals with theoretical experiments
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The Structure of Nucleons S0V/53-68-3-5/11

carried out for the purpose of interpreting the eleciromagnetic
structure of the central nucleon ranges. Vhereas in the
preceding chapters the peripheral ranges of nucleons were dealt
with, the following chapters deal with the theory of central
parts. Individually, the influence of strange particles, the
contribution of nucleon-antinucleon pairs (according to

I. Ye. Tamm, figure B8), and some details of the theory of the
form factors and dispersion relations are dealt with. Chapter 7
deals with the nuclear structure of nucleons, Several problems
connected with the electromagnetic interaction of nucleons in
the nucleus (nucleons among themselves, nucleons with pions,
K-mescns, and antinucleons) are investigated. The cores of the
nucleons ore briefly dealt with (several experimental results
obtained at the 0IYal (Joint 1nstitute of Nuclear Research) are
given. - Figure 10: Histograms of pp- and pn-collisions at

9 Bev {proton synchrotron) are given, The optical model of the
nucleon is discussed in detail and so is pion-pion interaction,
In chapter 8 the authors deal with the theory of the optical
nucleon model: the equation for nion-nucleon scattering is given
and discussed, and so are the conditions for the occurrence of
a complex potential., Chapter 9 finally gives quite a short
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LS' sugmgry.‘The material of this survey is mainly of
C origin, There are 12 figures, 5 tables,
27 of which are Sovies.

flestern
and 60 references,
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246900
BarashenkoV, V. 5.5 Sxan' Din-chan

AUTHORS 3
TITLE: Beams of High-energy Gamma Quanta/7
PERIODICAL: Atomnaye energiys; 1960, Vol. 9, No. 4. pp 200 - 301

amma rays 18 to use

TEXT: The ordinaly method of producing hard &
6 Bev can be produced in

electron accelerators. Gamma Trays of up to 1.0
this way (Stanford linear accelerator)\ Large proton accelerators as. /
..z.. the proton synchrotron of 0I¥al (Joint Institute of Nuclear
i i gity beams of still harder gamma
such accelerators is the decay of neutral
picns generated by collisions of the accelerated protons and the targei
number of gamue

nucleons. Statistical calculations showed that the mean
1 to the nuzber of

quanta produced per nucleon - nucleon collision is equa
charged pions produced in such collisions (Fig. 1) . The gamma guantum

digtribution can pe described by the following expression:

. The main gamil
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Eeama of High-eneTgy Gamma Quanta 5/089/g876%9/004/007/020
BO06/B0T0

max {—:““Q Fmax .
Wf(k;O) = 2 & Wﬂ(P§G) ap/ PL+y o2 & Wﬂ(p;G)dp/p. Wn(p;G) describes
the % gistridbution; P -~ momentum, © - the angle of emission of the
neutral pions produced in the rucleon - pucleon collisions; k and @ in
the W function denote the energy and the angle of emission of the gammé

guanta in the laboratory system; K = kz(l+ki/k2)vﬁ?; ko - gamma energy L><i

1n the rest gysten of the neutral pion, W - the 7% mass. This furmula
holds for kZ,OvS Bev, but may be used for rough estimates also for
k> 0.2 Bev. Since the experimental values of Wn(p;o) for the proton

synchrotren of 0IYal are not yet known, the suthors calculated this

funciion by using the statistical theory of the multiple production {for a

kinetic energy of the accelerated protons of 10 Bev. Figs: 9 and 3 sho¥®

the calculated gpectra and the angular distridbution of the gamma quania-
ht

max
(k) = 27 S W}(k;O) sin O 40 ; W (0) = g wy(k;G)dk Fig 4 shovs
‘ )

) J o2

W
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Beams of High-enersy Commoe o 8y227
figh-energy Gemn: o 5/089/60;%09/004/00?/020
B006/B070

| s k
W?(k;e) for different @. The normalization 21 | sin @ ae (maxw (k;0)dk=1
; Ax 1] =
was chosen for W, (k;0). As the di " L
: : . agram shows; most of the
are emitted in tge Tregion of small angles. The intensity o%a?gz g:i?;ii
on

i the gamma quanta. The auth
advsee o axkar f ggesting the topic, for discussions and for o
advs > .. 1. Veksler for comments and discussions. Th
lgures and 2 references: 1 Soviet and 1 US . e

:

SUBMITTED: April 4, 1960

X
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RY. 6500 (71971, 1395)

AUTHORS : Barashquggl*yirﬁ., Heien Ting-ch'ang

- P

TITLE: Production of fast-neutrino beams a
PERIODICAL: Atomnaya energiya, v. 9, no. 6, 1960, 489-490

TEXT: 1In the past various tests have been made with fast neutrinos;
some have been made to check experimentally if, at high energies, the
weak interaction will change over to a strong interaction. High-energy V%(
neutrino beams are produced in powerful proton accelerators, such as the
proton synchrotron in Dubna and the 30-Bev accelerator in Geneva.
Neutrinos are produced during the decay of charged pions formed through
the collision of fast nucleons. The énergy spectrum and the angular
distribution of these neutrinos may be calculated if the energy spectrum
and the angular distribution of pions produced in NN collisions are
known. In general, this problem is very difficult but can be simplified
if only fast neutrinos and small angles (8,) are considered. Here,
neutrinos with E > 1Bev and 8, of a few degrees are considered. The use
of a neutrino detector with an area of SD~J1 m“ located several meters
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from the target justifies such an approximation. If W (p;8) represonts

the momentum distribution of the charged pions (8 is measured to the
direction of flight of the primary protons), then the neutrino spectrum
at a distance L from the target will be given by

|

W,(Ej8;L) = a SA Wn(p;e)[1-exp(— % %1}%? with a = mz/(me—}f); m denotes

>aE/m
the pion mass, x the muon mass, and 1 = 1¢+10°2 = 7.68 (1 represents the
pion lifetime; L is given in meters). Fig. 2 shows neutrino spectra for
8 = 0% in the laboratory system. Neutrino spectra sre only slightly
dependent on the angle; this is also apparent in Fig. 3, where the total
neutr%no flux isoshown as a function of L for E>1 Bev and E> 2 Bev at
6 =0 and ® = 3°. The limits of the neutrino flux at L = o are given by

< » WV(Q)(G,OO)

0° 0.18

o]
. 0.16
(see Fig. 3). At a distant of 1.1.107% neutrinos will pass
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"Production of fast-neutrino beanms 3102/8212
through 1 cm2 of detector area per inelastic XN collision event; at
L = 50 m, 0.6-10"° neutrinos; and at L = 100 m, 0.27-10~% neutrinos. The
authors thank M. A. ilarkov, R. Asanov, and I. Polubarinov for discussions
There are 3 figures and 6 references: 4 Soviet-bloc and ? non-Soviet-bloec,
The reference to the English~language publication reads as follows:
R. Sternheimer. Phys.Rev. 99, 277 (1955).

SUBMITTED:  June 22, 1960
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BARASHENKOV, V.S.; VAN-PEY [Wang-Pfei]; MAL'TSEV, V.M,

Pulse distribution of particles generated in E = 9 Bev, inelastic
Hl--collisions, Zhur,eksp.i teor.fiz. 38 no.2:650-652 F 160,
(MIRA 14:5)

1, Ob"yedinennyy institut yadernykh issledovaniy.
(Collisions (Muclear physics))
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AUTHOR: Barashenkov, V. S.

TITLE: Iﬂyéfaétion Cross Sections of High-energy Particlegﬂ?

PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol. 72, No. 1,
pp. 55 - 14

TEXT: Most of the latest information concerning the interaction cross /
sections of high-energy particles was obtained with accelerators in
Brookhaven, Berkeley; and Dubna. Only a minor part comes from experi-
ments with cosmic rays. Experimental data on' the interaction 2ross sec-
tions of particles of different kinds at energies of E = 0.8 Bev are dis-
cussed and interpreted in the present paper. Phenomena arising in the
high-energy range exhibit a number of characteristics which are, how-
ever, the same for the interaction of different kinds of partficles.
Tables 1-3% give experimental data concerning the interaction cross sec-
tion of nucleons on the basis of data given in Refs. 1-30. The more im-
portant among them are illustrated in Fig. 1. The curves drawn here can
be used for the interpolation of experimental data. The experimental

Card 1/3

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103520019-0"




"APPROVED F :
M — _ RELEASE: 06/06/2000  CIA-RDP86-00513R000103520019-0

Interaction Crogs Sections of High-energy s/05§/60/o72/001/003/005
particles B013/B060

values of (uN) interaction cross gsections aTe given in Tables 4-6

(Refs. 31—40y42~48,84,90); and the more important among them are illus-
trated in Fig. 2. Table 7 and Fig. 3 ghow the now known values of (pp)-
interaction cross8 gections, on the strength of data from Refs. g and 59-
Tables 8-10 and Fig. 4 contain experimental values of the interaction
cross sections of charged K-mesons with nucleons,; on the strength of
data from Refs. 5960 Information on the interaction of n~- and K-mes-
ong with n-mesons is at the present gstate of regearch only available /
from the analysis of indirect experimental data (Refs. 61-67,72:89)

The following is dealt with in the theoretical jnterpretation of experi-
mental data: gtability of jnteraction cross gsections at high energies
(Refs. 68,69); equality of interaction cross sections of particles with
antiparticles (Refs- 70-72)3 dependence of thae cross gsections on 180-
topic spins - Figs. 1,2,4-6 (Refs. 72,78,79)3 dependence of the cros8s
sections on the spins of colliding particles (Refs. 72,79-81). The ex-
perimental and theoretical data supplied afford a fairly clear quali-
tative picture of the pehavior of interaction cross gections of nucleonss
antinucleons; m- and K-mesons with nucleons in the energy Tange
E~(1-10) Bev. quantitative data are, however; jpsufficient 1n 2 pumber

Card 2/3
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of cases. The author finally points out two problems of basic importance.

One of these raises the question as to how far the total cross section,

the elastic and the inelastic cross sections remain constant at E —> 0.

The other one concerns the research of possible perturbations of the

equality of interaction cross sections of particles and antiparticles.

An annex deals with the mean free path of fast particles in photoenul -~

sion - Fig. 7, Table 11 (Refs. 27,72,86-88). D. V. Shirkov is mentioned, .

There are 7 figures, 11 tables, and 91 references: 23 Soviet. ///
|
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The Real Part
Scattering at Higzl

5/020/60/134 /
b ) B019/Bo6o 34, 001/003/021
Jedinenyy ingys /8

*dovaniy (Joing

ASS0CIATION.

PRESENTEY .
i April 21, 196

O. by 5. g

4

Bogel yubc\y‘ i

S
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Ll i) 5 . Voudoameag
April §. 1960 lemiciay
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BARASHENKOV, V,S.; MAL'TSEV, V.K,

[Generation of deuterons in the interaction of fast rucleons

vith nuclei] Obrazovanie deitonov pri vzaimodeistvii bystrykh

nuklonov s iadrami, Dubna, Ob"edinornyi in-t iadernykh issl.

1961, 8 p. (MIRA 15:1)
(DPeuterons) (Fuclear reactions)
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BARASHENK(V, V.S,; SARANTSEVA, V.i., tekhn. red.
{Elc.astic interactions of particles at high energies] Uprugie
vzaimodeistvila chastits pri bol!shikh energiiakh, Dubna,
Ob"edinennyi in-t iadermykh issls, 1961, 117 p,

(MIzA 15:3)

(Nuclear reactions)
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AUTHOR: Baraashenqov., V. S
TITLE: Inelastic interactions between high energy particles (i
review at the All-Union Inter-univeraitvy Conference on the
Field Theory and the Theory of Elesmentary Particles:

Uzhgorod 1960)
PERIODICAL: Fortschritte der Physik, v. 9, no. 1, 1961, 29-41
TEXT: The author states that it 18 only by the intreduction of new

concepts that the traditional theory can bte made to fii the results
cbtained by means of accelerators both in the U.S. and the USSR. To begin
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In2las-ic interactions between... 3155/3201

are . bewoaver, markedly unsymmetrical.  Thizs means that collastons are
pozsible also in the absence of a statistical equilibrium The theory
will give the experimental result only if cne distinguishes between centni’
and peripheral collisions following a suggestion by D I Blokhintsew
(Ref. 5: D 1I. Blokhintsev, V. S. Barashenkov. B M Barbashov., Uspekhi
fiz. nauk, 68. 417 (1959))‘ According to measurements conducted at Dubna,
aver 5C 9 of the inelastic collisions must be peripheral ones. To obtain

the right angular distribution also for pN collisions one assumes in
accordance with I. E. Tamm (Ref. 7: I. E. Tamm, The materials of the 9-tnh
annual Conference on High Energy Physics, Kiev 1959) that the nucleon which
emits the peripheral meson passes into an excited iscbaric state which, in
its turn. decays independently The following formula is derived for the
energy distribution of peripheral mescns:
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Sl Irnclastic intoraciione bhotween... B133%3/B201
N N 22 T
7(0; ) *TT(”) ¢ fTP’Jl(po)dpx E
U} i_
- Ui il i
X / o ¢ ilge) dg —
‘5 b !
e(p? + &) p7) To(g® + fyp
—ijJo(p’-’)dP' = wa/Yﬂ)q(q’+y2)J0(qe)dq, !
0 Y ] li
Yere, v(.’z) dernotes the form factor of the meson field source;
; 2, 2,2 . . .
c 2, -l A A 2. 45 the pion mass. q(¢,:) is the number of mesons
it: ; wt o distance ; from a fast nucleon. The recent measure-
men's have 1o* gewmfinmed the necessity of assuming a resonance (77) inter-
actier. (27. " _e ). In case of an annihilation of slow antinucleons, ,
howsrver, thin asowmntian simplifies the theory (Table III). The Dubna >(/
reslin refrte ‘0 cccdstical theories that assume for the multiple v
Crime /6
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interactione bhetween... B1§3/B201

R oand H- rarticles to take place in a volume smaller than J%
nzrticles. Cbservations on cosmic rays with energies

v have confirned the necessity of taking peripheral interactions
+ vet to be decided upon whether a cascade interaction
£:210 Bev between fast particles and atomic nuclei,
i compound system is formed, which further decays into
There are 7 figures, 3 tables, and 25 references:
16 non-Soviet-bloc. The 3 most recent references
vage publications read as follows: V. S. Barashenkov,
» Z. K. ilihul, Xuclear Phys. 13, 583 (1959);
cov, Fuclear Phys. 15, 486 (1960); N. Horwitz, D. Miller,
Trirp, FThys. Rev. 115, 472 (1959).

o
Cc
hi

i

Joint Institute of Wuclear Rescarch,lLaboratory of
Thaovebfical Physies, Dubna (USSR)
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AUTHOR: Barashenkov, V. S.

TITLE: Small-angle elastic scattering of high-energy particles.
(A review at the All-Union Inter-university Conference on
the Field Theory and the Theory of Elementary Particles;
Uzhgorod, 1960)

PERIODICAL: Fortschritte der Physik, v. 9, no. 1, 1961, 42-49

TEXT: (pp) scattering experiments conducted with 8.5 Bev at Dubna show,

for small angles, an elastic scattering cross section which is much larger
than would correspond to the optical model. Theoretically, this means

that the real part of the elastic scattering amplitude D(E) for < = O

is different from zero. The behavior of D(E) is ther=fore theoretically
studied for energies E >1 Bev. 1In the dispersion relation, all such terms

as approach infinity faster than or like © are found to be vanishing. As

a result, y
D‘l-—D“ _ i__' AV
: "

FdE
+73—’;?'/‘T[0*(E)—0_(E)]=0, (2)

Card 1/6
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Small-angle elastic... B133/B201
holds for the elastic scattering of nucleons. Here, Dg = Dy(j); wis the
Vo2 - o2 NG
pion mass; k = [E“ - 1&; €+ are the total cross sections for the inter-

action of charged pions with protons. Similarly, N

—— \‘}K

M
M t M. [dE

D — 0 — r)/:_/_‘_ + oAt "/“" i [o-(E) — o (E)] +
[
=5 %’- 82 (o.B) — 0y (EN =0, @

ir
follows for nucleon-nucleon scattering. Here, DE = Ds(M); M is the

nucleon mass; k = WEZ - Mz; ¢+ are the total cross sections for (pp) ard
(Ep) interactions. These relations allow : to be calculated in the
nonphysical region. The numerical calculation of Df has been performed
according to a program by I. Kukhtina at the Computer Center of the
Academy of Sciences, USSR, using a Strela computer. (Cf. Fig. 1). The
limit value of Di for high energies is
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L3

C o R U fEAE o ag
Dy —= 9 (D2 =+ TPy - Y —i'r—‘gf‘—k” [o (E) -+ oo (E)) + Pk ()

"

whore e follows from the relation & = _ = for E2a. D, for high

enoriies also becomes constant in case of scattering of nucleons or
antirucleons by nucleons:

M
1 ) . QM p? 1 M7 E
4 == o .'.".“ a) T Ny T . T MR- + \J- - E it
Dy = (Di+ DY) = gy =5 ;] dE - 0. (E) + o-(E)]
M ; x M
1 2 x o-a .
T d T [°+(E)+U_(E)]+?;;a-; , (6)
M
a follows from the relatien | = €_ = for EZa. Since the (Nﬁ) cross
section iz only ¥rown up to 3 Bev, experiments arec being conducted at /
Dubna and "Sovphy" with 9.5 and 6.15 Bev. The elastic (pp) cross section Q\

has already been calculated (Cf. Fig. 4). The elastic scattering at high
energies can be also analyzed phenomenologically. Then, the scattering
amplitude, doveloped by Legendre polynomials, reads:
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9)

The com:]l = rineos arnooring therein are determined experimentally. The

complex r-"ractlon cool nt “(r) = n(r) + ik(r) is connected with “q by
(10)

This
known fronm

R )
1vary oo
<

ering. More important for the interaction of
tlte irverse equation

o~

rdr (1)
]/,2__02 : :
btained independently at the Budapest Physics Institute
bastran (Ref. 9 G. Domokos, A. Sebastyan, Explicit
ien prodlem in a phenomenological optical model
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(to be pubiished)}. There are 5 figures and 12 references: 7 Soviet-bloc.
The 3 mest recent references to English-languue publications rend as
follows: D. I. Blokhintsev, V. S, Barashenkov, V. G. orishin, Nuovo
Cimento 9, 249 (1958); D. Ito, S. Minami, H. Tanaka, Fuove Cimento 2, 207
(1258): T. D. Spearman, 'The pion-nucleon coupling constant' preprint
1960.

ASSOCIATION: Joint Institute of Kuclear Research, Laboratory of
Theoretical Physics, Dubne (USSR)

Legend to Fig. 4: Energy ’46&
dependence of the real part
of the elastic (pp) scattering

3

amplitude D (T). Lab. system
T in Bev. D  in units of 10
C is a constant.

1
3 cm.,
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7 B102/B209
2.4.0700
AUTHORS: Barashenkov, V. S.; Mal’tsev, V. M., Mikhul, E. K.
TITLE: The mechanism of the interaction between fast nucleons and
nuclei

PERIODICAL: Atomnaya energiya, V. 10, no. 2, 1961, 156-158

TEXT: At present; two diverging suppositions on the mechanism of interac-
tion between 9-Bev protons and nuclei are existing: a) Simultaneous interac-
tion with the entire nuclear matter "tube", b) intra-nuclear cascade inter-
action. In order to clarify which of the two suppositions gives a bettsr \\
description of the experimental facts, the authors calculated the 9-Bev v
nucleon interaction according to the intra-nuclear cascade theory and com-
pared the results with experiments. Calculations were made after the Monte
Carlo method with relativistic three-dimensional kinematics, consideravion
of the many-particle production in collisions between fast particles and

o Moo Mnr amenlar distributions with respect to
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Comparison between calculated and measured (Refs. 1,2) data is given
graphically and in tables. Fig. 1 shows the angular distribution of shower
particles for a) light and b) heavy nucleij Fig. 2 shows the same Tor casade
particles. Pig. 3 illustrates the energy distribution of the cascade parti.
cles (relative number of particles versus kinetic energy) for a) light and
b) heavy nuclei.

Table 1

Mean number of particles produced in one inelastic nucleon-nucleon collision

Particle light nuclei heavy nuclei
theor. [ exp. theor. exp.

shower 2.9 3,0%0.2 1 3,570.3

4.
cascade 1.5 1.4t001 4.0 A“YfOGS
evaporated 3.5 3.3f0.1 b6 6.120.6

Table 2
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mechanism of the . B102/B209

inetic energy of
t proton and a

‘uced in one inelastic collision
o-emulsion nucleus-(given in Zev)
exper.
oo,
shower protons 3.0-0.5
. _+
shower pions 0.52 0.63-0.1
+
0.15 0.12020.012
+
0.048 0.040-0.003

The name shower particles is applied to nucleons with 0.5 - 9 Bev and
with 0.08 - 8 Bev, the nanme caccade particles to nucleons of 0.03 - 0.05

pions

dev and picns of 0.15 ~ C.08 Bev.

1t

Particles of lower energies are termeod
eveporatad".  As may be seen, the results concerning shower and casceade
particles agree with each other, also for evaporated particles with black
tracks. Thus, the results of the present investigaticns spezk in favor of
the intre-nuclear caescade mechanism for the case of energies of 9 Bev and
less. There are 3 figures, 2 tables, end € references: 4 Soviet-bloc and
Card 3,6
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BARASHENKOV, V.S.

International conference on the theoretical aspects of phenomena

involving very hirh enerpgies. Atom. enerp. 11 no.3:262-264

S 'é1, o (rIRA 14:9)
(Nuclear research--Congresses)
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BARASHENKOV, V.S,

Interaction of Jl-mesons in the-Fermi statistical theory,
Zhur, eksp., i teor., fiz. 40 no.5:1313-1315 My !'61,
~ (MIRA 14:7)
1, Ob"yedinennyy ingtitut yadernykh issledovaniy.
(Mesonstgla
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BARASHENKOV, V.S.

Authoris corrections and supplementary remarks on the article” Cross

sections of the interaction of high energy particles." Usp,fiz.nsuk

73 noe3:589-590 Mr f6l, A (MIRA 14:6)
(Particles, Elementary)
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BARASHENKOV, V. S.; KEYSER, G. Y.; OGREBA, A. A.

"Compton Effect on Hucleon, Nucleon Polarizability"

report presented at the Intl. Conference on High Energy Physics, Geneva,
4-11 July 1962

Joint Institute for Nuclear Research, Laboratory of Theoretical Physics
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AUTHORS: Barashenkov, V. S., Mal'tsev, V. M.
i TITLE: \ﬂP;;;;;i;m;;;;uction at very high energies

' PERIODICAL:  Atomnaya energiya, v. 13, no. 3, 1962, 221-227

i TEXT: The numbers of particles produced in inelastic (NN) and (nN)
i collisions in the energy range 1-305 Bev were estimated, in connection with
the design of 10 and 100 Bev accelerators. The following conclugions were
| reached with respect to the multiplicity of particle production in such
I collisions: (1) the heavy-particle production probability amounts to
“about 25% of the pion production probability. (2) When the energy T >1 Bey

. the total number of particles produced remains nearly constant whatever
' the type of particles colliding with the target nucleons. The pions

i1 produced in (pp) and (pn) collisicns decay partly in the immediate vicinity

* of the target, giving gamma quanta (no, 15210-16 sec), and partly at a

distance of 10-100 m, giving neutrinos and muons (n%, 7~210"% sec): hence
| the intensities of the y,V and p beams are studied as functions of the
=N energy and of distance from the target. (a) y-quanta. At high bombarding
: H Card 1/3 »

i
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Particle production at very ... B102/B

proton energies, the number of y-quanta of energy greater than a given
value K emitted at an angle 0O is .

(1) ‘1’ (1)

nax

- max ] dP o
M(X,8,T) = Eny('l‘)J dq | M1 (p,y0,r) — » "here Ml is the n

K Q

; - n
momentdm distribution and n (T) = 2n { M(0,e,7)sinGd6. For very lar,c

1

energles, the solid angle in which the quanta are emitted is very small

(9”’0 )+ (b) neutrinos. The total number of neutrinos having E>K is
given by the analogous expression

. .

R 17\(7) : ”lxn'"c('r) pM:‘L{C(T) . .n-7my | ¢ (’ L m\" dp . (a) )

V(K; 0; L; T)= 5 \ dq \ p; 0;7) 7l~e.\p\—ml—)>_]——p—,
{ q/b

quj is the distance from the target, © the angle measured from the
|
Card 2/3 '
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Particle production at very ... B102/B10C4
proton beam, b = 1 - (p/m)z, p and m are the muon and pion mass,
m
A1) = A (1) r-xy('l‘), and A (1) = 2= J v(0,6, ©,)sined6. (c) muons.

n— °
The expresgsion
- Prare(T) (%)’q ' . . (1 1 )
. — ' ; P o Lom N dp .
(R 0 Ly T) =4 é ag {1 0; 7)6[14.\;,(«_7'63 =]

o

is obtained, where ﬁu(T) = n +(‘I‘) i8 the mean number of muons produced per
iy n *
inelastic (NN) collision. ﬁ“(T) = 2n j M(0,6,00 ,7)sin6d@. 1In no case was
0

the background intensity taken into account. There are 6 figures and
1 table.

SUBMITTED: Octover 14, 1961
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Inelastic hirh-energy

dmaxn

.|
Tan (EY = 8 g7 S
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Then calculating

ratios of the cross sections
cume energles EO

-¢pllision cross section of 23
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5/056/62/042/001/0355/048
Inelastic higheenergy vion ruclon «.. B125/B102
constant 52 a 14.5 one obtoirs . 40 mb fer the crous sections of the

processes A and B.  The caleulated values of the multiplicity of the
serticles produced and the anglar and energy distridutions of the recoil
rnucleone are compnred v 'h the experimental data. The periphersal
—intercction with single-reson exchange proves to be the decisive
mechanism. The experimental data are not reliable and the contritution
of multi-mezon processes to the transfer of large momenta vhich might
be of importunce, has hitherto not been studied. The asuthors thank
1o o Govorun, Kim Ze Pkhen, and ¥. Libl, collaborators of the
Vychislitel'nyy tsentr (Conputer Center) of the Joint Institute of
e¢lenr Rescarch for their help in the numerical computations and Hslen
Ting-ch'ang for discussions of the motiods of cnlculating the charge
distribution in the statistical thoory. There are 7 figures, 2 tables,

and 11 references: 7 soviet-bloc and 4 non-3oviet bloc. The three /
references to English-languaye publications rcad as followes: D. T. k;

Blokhintsev. CERN Symposium II, 135, 1996; Proc. of the 1660 Ann. Int.
Conf. on High Energy Phys. at Rochester, Univ. of Rochester, 126C;

L. Rodberg. Phys. Rev. Lett, 3, 56, 1955.

Curd T)/11
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Inelastic bigl.-erergy pior nueleon ... B125/B102
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ASCOTIATION: Ou"g.ehm.‘r;nj)'j.' itnstitut vadernvih iscledovaniv
b : : A 3 soles 3
(United Institute of fuclear Reccarch)

Inly 24, 19451
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Plb' 13 The most importent types of the duprams A and B in irelastic
o She ‘ : enb Lype ‘ : b oin inelastic
f-sceattering wnd the leas trrortaint diagrams A and B,
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BARASHENKOV, V.S.; MIHUL, E.K.; HUANG TZE-TZAN

Cross section for straﬁge particle generatiem. Acta physica Pol 20
0,8:657-661 161, ¢ - 4

1. Joint Institute for Fuclear Remearch, laboratory of Theoretical
Physics, Dubna Q§eS.R.
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_BARASHENKOV, V.S.; MATLSEV, V.M,

Effective cross section for reaction (p,p%i +).

Acta physica
Pol 22:Suppl,:173~178 %62,

1, Joint Institute for Nuclear Research, Laboratory of Theo-
retical Physics, Dubna, U.S.S.R,
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| Ll vt 5
.| AUTHORS: Bagashenkov, V. S,; Blokhintsev, D. I.; Mikhul, E. ] I
i Patera, I.7 e | __l'_—K"'L‘i;{ 5 St

| | TITIE: Momentum spectrum of bagxonsﬁin inelastic collisions between S
~; fast pions and nucleons , _ AR

SOURCE: Zhur. eksper. i teoret. fiz., v. 45, no. 2, 1963, 381-383 X

" | TOPIC TAGS: baryon , momentum spectrum, pi.on~nucleon collision |, : plon-
--pion collision , SIGMA hyperon , LAMBDA hyperon L

P

N P i
' ABSTRACT: It is shown that the reason for the double peak observed : -
in the A and Z hyperon momentum spectrum in inelastic collisions be- '
, tween fast pions and nucleons at energies close to 10 BeV is a direct ---
' consequence of the resonant interaction between the primary negative :
"pion and the intermediate particle that transmits the bulk of the '
. interaction in peripheral pion-nucleon collisions. Similar double

* Card 1/2 _ ‘
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BARASHENKOV, V,S.; BLOKHINTSEV, D,I.; MIKHUL, E.K, [Mihul, E.); PATERA, I.;
SEMASHKO, G.L.

Pulsed spectrum of baryons in inelastic collisions of fast pions
with nucleons., Zhur, eksp. i teor. fiz, 45 no.2:381-383 Ag
'63, (MIRA 1639)

1, Ob"yedinennyy institut yadernykh issledovaniy. 2. Sotrudnik

Instituta yadernoy fiziki v Bukhareste (for Mikhul).
(Baryons) (Mesons) (Collisions (Nuclear physics))

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103520019-0"



CIA-RDP86-00513R000103520019-0

SR R

"APPROVED FOR RELEASE: 06/06/2000

BAIASHENKOV, V.s,.; DEDYU, V.I.

[Testing of dispersion relations in the region of small
angles and high energies] Proverka dispersionnykh sootno-
shenii v oblasti malykh uglov i bol!shikh energii, Dubna,
Ob"edinennyi in-t iadernykh issledovanii, 1964. £ p,

(MIRA 17:4)
1. Institut matematiki Moldavskoy Akademii nauk, Kishinev
(for Dedyu).
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BARASHENKOV, V.S.; MAL'TSEV, V.M.; PATERA, Ij

[Inelastic particle interactions at high energies] Keu-

prugie vzaimodeistviila chastits pri bol'shikh energiiakh.
134 p.

Dubna, Ob"edinennyi in-t iadernykh issl., 1964.
(MIRA 17:4)

1, Iustitut fiziki, Praga (for Patera).

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103520019-0"



"APPROVED FOR RELEASE: 06/06/2000

7 -
f B : : ]
. - ER LR

CIA-RDP86-00513R000103520019-0

BARASHENKOV, V.S.; BOYADZHIYEV, A.V.; KULYUKIRA, L.A.; MALY ROSAUNER

Cascade interactions between particles and nuclei in the higne
energy region, .tom, energ, 16 no,6:515.517 Je '04.
(HiRA 17:7)
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ACC NR: Ap5024620 SOURCE CODE: UR/004%/65/029/009/1631/1633 |

)

Ly

o

AUTHOR: Barashenkov, V,S8.; Yeliseyev, S.M.

R L TR

ORG: Theoretical Physics Laboratory, Joint Institute for Nuclear Research (Laborator-
iya teorcticheskoy fiziki Oﬁ"yedinennogo instituta yadernykh ijssledovaniy)
P
TITLE: Theoretical analysis of the interanction of elementavy particles with atomic
nuclei in the 10-1000 BeV energy regien /Report, ,A}lfﬁ“’}*.""vc°’,‘f‘v-’,’f‘?’,‘9?4 on Cosmic Roy |
Physics held at Apatity 24-31 August 1964/ ;

SOURCE: AN SSSR. lzvestiyn. Seriya fizicheskaya, v. 29, no. 9, 1965, 1631-1633

r. i . '
TOPIC TAGS: primary cosmic ray)/secondnry cosmic. ray, pi meson, high energy particle,
particle production, heavy particle,

ABSTRACT: Production multiplicities and energy, angular, and transverse momentum dis-
tributions of shower particles produced in 27-3500 BeV collisions of nucleons with
Clz, A127. and Ga’0 nuclei have been calculated, and the results are compared with
cosmic ray observations. The development of the intranuclear cascades was calculated
by methods previously employed at accelerator encrgies by one of the present authors
(v.S.Barashenkov) and othera (Nucl. Phys., 24, 642, 1961; 55, 79, 1964). The follow-
ing additional assumptions were employed in the calculations: 1) 80 % of the secondar-
ies produced in each ineclastic interaction with » nuclear nucleon are pions, and 20 %
are heavy particles; and 2) the multiplicity and the energy and angular distributions

Cord 1/2
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. ACC NR: /
e

©of the secondaries depend only on the energy of the colliding particles and not on
the nature of the colliding particles or the secondaries.
was calculated with the optical model.
perimental data,

AP5024620

The inelastic scattering
Satisfactory agreement is shown with the eox-
Poor agreement with certain more accurate angular distribution data
is ascribed in part to systematic energy errors in nuclear emulsion data and in part
to neglect of the exceptional role of nascent nucleons in the elem
gualitative explanation for the previously unexplained bimodality of the angular dis-
tribution of shower particles in the log tan 6 scale is found in the bimodality of the
angular distribution of the particles produced in elementary acts within the.nucleus.
Orig. art. has: 2 figures and 3 tables.
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Main characteristica of inelastic interactions at high energies.
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